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(57) ABSTRACT

A seat reclining apparatus including a base member, a rotat-
able cover member with an internal tooth gear, three tooth
plates with external tooth gears, a pivotable cam member on
an inner peripheral side of the tooth plates, a biasing member
biasing each of the tooth plates, three guide projections pro-
jecting from the tooth plates toward the cover member, an
annular grooved portion in the cover member, and three guide
surfaces whose one or two being formed on an inner periph-
eral wall surface of the annular grooved portion, the remain-
der of the three guide surfaces being formed on the outer
peripheral wall surface thereof, wherein the three guide sur-
faces serve to restrain displacement of the three tooth plates
toward the lock position when the respective guide projec-
tions are allowed to run upon the corresponding guide sur-
faces.
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SEAT RECLINING APPARATUS FOR
VEHICLE SEAT

TECHNICAL FIELD

The present invention relates to an improved seat reclining
apparatus for a vehicle seat.

BACKGROUND ART

As generally known, a seat reclining apparatus for a vehicle
seat that includes a seat cushion and a seat back inclinable
relative to the seat cushion, has an operation range of the seat
back. The operation range includes a reclining range in which
the seat back can be stepwise inclined and locked in an inclin-
ing position, and a so-called free range in which the seat back
is inclinable and free from being locked. In a typical seat
reclining apparatus, the reclining range is defined between a
substantially upright position and a rearwardmost inclining
position (so-called full-flat position), and the free range is
defined between the substantially upright position and a for-
wardmost inclining position, so that the operation range
defined between the forwardmost inclining position and the
rearwardmost inclining position is set as a sum of the reclin-
ing range and the free range which is substantially 180
degrees.

There have been provided various kinds of structures for a
so-called recliner formed with a generally disk-shaped unit of
an articulated portion or a hinged portion through which the
seat cushion and the seat back are connected with each other
to thereby serve adjustment of an inclining position of the seat
back relative to the seat cushion. For instance, Patent Litera-
ture 1 discloses a seat reclining apparatus with a recliner that
includes a base member, a cover member facing the base
member, and three tooth plates disposed therebetween. In a
reclining range of the seat reclining apparatus, the tooth plates
are positively disengaged from and engaged with an internal
tooth gear of the cover member, thereby changing an inclin-
ing position (attitude) of the seat back relative to the seat
cushion and locking the seat back in the inclining position. On
the other hand, in a free range of the seat reclining apparatus,
the respective tooth plates is restrained to be in an unlock state
in which the tooth plates are kept disengaged from the internal
tooth gear of the cover member, thereby changing the inclin-
ing position of the seat back without being locked in the
inclining position. Further, arcuate guide portions are formed
on both the internal tooth gear and the cover member so as to
restrain movement of the respective tooth plates in the free
range.

In such a recliner of the above conventional art, as the
number of tooth plates are increased, it becomes important to
avoid overlap of the reclining range and the free range. In
order to avoid the overlap, in the seat reclining apparatus of
the above conventional art, the guide portions are changed in
position (thickness) from each other in an axial direction of
the cover member.

CITATION LIST
Patent Literature

Patent Literature 1: Japanese Patent Application Unexamined
Publication No. 2012-91624

SUMMARY OF INVENTION
Technical Problem

However, in a case where the guide portions of the recliner
are changed in position (thickness) from each other in an axial
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direction of the cover member as described in the above
conventional art, the thickness of the cover member in the
axial direction must be inevitably increased. Therefore, there
is a limitation to reduction in size and weight of the seat
reclining apparatus by slimming down the recliner. Thus, the
seat reclining apparatus still has plenty of room for improve-
ment.

The present invention has been made in view of the above-
described problems. An object of the present invention is to
provide a seat reclining apparatus for a vehicle seat which is
reduced in size and weight as a whole by slimming a recliner
with reducing a thickness of a cover member.

Solution to Problem

In afirst aspect of the present invention, there is provided a
seat reclining apparatus for a vehicle seat, the vehicle seat
including a seat cushion and a seat back, the seat reclining
apparatus including:

a base member fixed to one of a lower bracket on a side of
the seat cushion and an upper bracket on a side of the seat
back;

a cover member fixed to the other of the lower bracket and
the upper bracket, the cover member being overlapped with
the base member and rotatable relative to the base member;

an internal tooth gear formed in an inner periphery of the
cover member;

three tooth plates disposed between the base member and
the cover member along a circumferential direction of the
base member and the cover member, the three tooth plates
having external tooth gears which are displaceable in a radial
direction of the internal tooth gear and meshable with the
internal tooth gear, respectively;

a cam member pivotably disposed on an inner peripheral
side of the three tooth plates, the cam member serving to
displace the three tooth plates between a lock position in
which the internal tooth gear and the external tooth gears are
meshingly engaged with each other and an unlock position in
which the internal tooth gear and the external tooth gears are
disengaged from each other;

a biasing member biasing each of the three tooth plates in
a lock direction in which the internal tooth gear and the
external tooth gears come into meshing engagement; three
guide projections formed on the three tooth plates, respec-
tively, the three guide projections projecting toward the cover
member;

an annular grooved portion formed in a surface of the cover
member which faces the base member in a concentric relation
to the internal tooth gear, the annular grooved portion being
recessed in an axial direction of the cover member; and

three guide surfaces formed on the annular grooved portion
corresponding to the respective three guide projections that
project into the annular grooved portion, one or two of the
three guide surfaces being formed on an inner peripheral wall
surface of the annular grooved portion, the remainder of the
three guide surfaces being formed on the outer peripheral wall
surface of the annular grooved portion, wherein the three
guide surfaces serve to restrain displacement of the three
tooth plates toward the lock position when the respective
three guide projections are allowed to run upon the corre-
sponding guide surfaces.

In a second aspect of the present invention, there is pro-
vided the seat reclining apparatus for a vehicle seat, according
to the first aspect as described above, wherein the three guide
surfaces are a first guide surface formed on the inner periph-
eral wall surface of the annular grooved portion, a second
guide surface formed on the inner peripheral wall surface of
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the annular grooved portion, and a third guide surface formed
on the outer peripheral wall surface of the annular grooved
portion, the first and second guide surfaces projecting in a
radially outward direction of the annular grooved portion, the
third guide surface projecting in a radially inward direction of
the annular grooved portion, and

wherein the inner peripheral wall surface of the annular
grooved portion further includes a basic inner peripheral sur-
face, the first guide surface having an arcuate shape having a
diameter larger than that of the basic inner peripheral surface,
the second guide surface having an arcuate shape having a
diameter larger than that of the first guide surface, the first
guide surface and the second guide surface being connected
with each other in series in the circumferential direction of the
annular grooved portion.

In a third aspect of the present invention, there is provided
the seat reclining apparatus for a vehicle seat, according to the
second aspect as described above, wherein the outer periph-
eral wall surface of the annular grooved portion further com-
prises a basic outer peripheral surface, the basic outer periph-
eral surface comprising a plurality of concave portions
formed at intervals in the circumferential direction of the
annular grooved portion, wherein the cover member com-
prises a bulged portion formed on a side of the cover member
which is located an opposite side of the base member, the
bulged portion having an outer peripheral surface with con-
cave and convex portions corresponding to the third guide
surface and basic outer peripheral surface with the plurality of
concave portions of the annular grooved portion,

wherein the bulged portion is fitted to a mount hole formed
in the lower bracket or the upper bracket.

Advantageous Effects of Invention

In the seat reclining apparatus according to the first and
second aspects as described above, the inner and outer periph-
eral wall surfaces of the annular grooved portion are formed
with the three guide surfaces in total. With this arrangement,
it is not necessary to locate the three guide surfaces in posi-
tions different from each other in the axial direction of the
cover member as described in the above conventional art, and
therefore, the three guide surfaces can be located in alignment
with each other in the axial direction of the cover member. As
a result, the cover member can be slimmed down with a
reduced thickness, thereby serving to reduce size and weight
of the whole seat reclining apparatus.

Further, in the seat reclining apparatus according to the
third aspect as described above, it is not necessary to form a
step or the like only for connecting the cover member with the
lower bracket on the side of the seat cushion or the upper
bracket on the side of the seat back. Therefore, the thickness
of the cover member can be further reduced. In addition, it is
possible to enhance a rigidity of a seat cushion frame or a seat
back frame to which the lower bracket or the upper bracket is
mounted.

BRIEF DESCRIPTION OF DRAWINGS

FIG.1is a schematic side view of a seat reclining apparatus
for a vehicle seat, according to an embodiment of the present
invention.

FIG. 2 is an enlarged explanatory diagram showing an
essential part of the seat reclining apparatus shown in FIG. 1.

FIG. 3 is a schematic back view of the essential part of the
seat reclining apparatus as shown in FIG. 2.

FIG. 4 is an exploded perspective view showing only a
recliner of the seat reclining apparatus as shown in FIG. 1.
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FIG. 5A is a front view of the recliner as shown in FIG. 4,
showing a relative position of a base plate and spiral springs.

FIG. 5B is a sectional view, taken along line A-A as shown
in FIG. 5A.

FIG. 6A is a front view of the recliner as shown in FIG. 4,
showing a relative position of a base plate and spiral springs
and a relative position of tooth plates and a cam.

FIG. 6B is a sectional view, taken along line B-B as shown
in FIG. 6A.

FIG. 7 is a perspective view of a cover plate as shown in
FIG. 4, when viewed from an opposite side thereof.

FIG. 8A is a front view of the recliner as shown in FIG. 4,
showing a relative position of components.

FIG. 8B is a sectional view, taken along line C-C as shown
in FIG. 8A.

FIG. 9 is an explanatory diagram showing an operation of
the recliner when a seat back of the vehicle seat is located in
a neutral position P1 shown in FIG. 1.

FIG. 10 is an explanatory diagram showing an operation of
the recliner when the seat back is located in an optional
position P5 in a free range R2 shown in FIG. 1.

FIG. 11 is an explanatory diagram showing an operation of
the recliner when the seat back is located in an initial stage
lock position P2 shown in FIG. 1.

DESCRIPTION OF EMBODIMENTS

In the following, a seat reclining apparatus for a vehicle
seat, according to an embodiment of the present invention
will be explained in detail with reference to FIG. 1 to FIG. 11.
FIG. 1 is a schematic side view of the whole seat reclining
apparatus. FIG. 2 is an enlarged diagram showing an essential
part of the seat reclining apparatus. FIG. 3 is a back view of
the essential part of the seat reclining apparatus as shown in
FIG. 2. FIG. 4 is an exploded perspective view of a recliner as
a main part of the seat reclining apparatus as shown in FIGS.
2 and 3.

As shown in FIG. 1, a seat reclining apparatus 1 is mounted
to a vehicular seat 2 constituted of a seat cushion 3 and a seat
back 4 inclinable relative to the seat cushion 3. The seat
reclining apparatus 1 includes a recliner 5 as a main part
thereof which is provided in order to adjust an attitude of the
seat back 4. The recliner 5 is disposed in a connecting portion
in which the seat cushion 3 and the seat back 4 are connected
with each other. The recliner 5 has a generally flat disk shape,
and serves as an articulation or a hinge through which a
reclining function of the seat back 4 can be performed.

Specifically, as shown in FIG. 1 to FIG. 3, a lower bracket
6 is disposed on a side of the seat cushion 3, and an upper
bracket 7 is disposed on a side of the seat back 4. The lower
bracket 6 is fixed to a seat cushion frame (not shown) as a
skeleton of the seat cushion 3, and the upper bracket 7 is fixed
to a seat back frame (not shown) as a skeleton of the seat back
4. A generally flat disk-shaped recliner 5 is disposed in a
connecting portion in which the lower bracket 6 and the upper
bracket 7 are connected with each other. The recliner 5 is
previously formed as an integral unit. An operating lever 8 is
projected from the recliner 5, through which a reclining
operation of the seat reclining apparatus 1 is carried out. The
seat back 4 is always urged to pivotally move about the
recliner 5 toward a forward inclining position by a biasing
force of a spring member (not shown).

As shown in FIG. 1, a standard position of the seat back 4
in which the seat back 4 is in a rearward inclining attitude is
determined as a neutral position P1 as a reference position in
view of design. Further, as shown in FIG. 1, a slightly for-
ward-inclining position relative to the neutral position P1 in
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which the seat back 4 is in a substantially upright attitude is
determined as an initial stage lock position P2. In this condi-
tion, in a range from the initial stage lock position P2 to a
rearwardmost inclining position (a so-called full flat position)
P3 of the seat back 4, a rearward inclining attitude of the seat
back 4 can be optionally adjusted, and the seat back 4 can be
locked in an optional rearward inclining position. The range
from the initial stage lock position P2 to the rearwardmost
inclining position P3 is determined as a reclining range R1.
Further, in a range from the initial stage lock position P2 to a
forwardmost inclining position P4 of the seat back 4, the seat
back 4 can be freely pivotally moved about the recliner 5 and
forward and rearward inclined. The range from the initial
stage lock position P2 to the forwardmost inclining position
P4 is determined as a free range R2. Further, when the seat
back 4 located in the free range R2 is rearward inclined, the
seat back 4 is initially locked in the initial stage lock position
P2 in which the seat back 4 is restrained in the substantially
upright attitude.

As shown in FIG. 4, the recliner 5 includes a generally
shallow disk-shaped base plate (base member) 9, a generally
shallow disk-shaped cover plate (cover member) 10, a retain-
ing ring 11, three tooth plates 12A, 12B, 12C, a generally
triangular cam (cam member) 14 and three spiral springs
(biasing members) 13. The cover plate 10 is overlapped with
the base plate 9 so as to mate with the base plate 9 in a
direction of a central axis of the base plate 9 (i.e., in a direction
of'a central axis of the recliner 5). The retaining ring 11 serves
to retain the base plate 9 and the cover plate 10 such that the
base plate 9 and the cover plate 10 can be rotated relative to
each other about the central axis of the recliner 5. The tooth
plates 12A, 12B, 12C are formed into a generally sector gear
shape (so-called sector shape), and are disposed between the
base plate 9 and the cover plate 10 along a circumferential
direction of the base plate 9 and the cover plate 10. The cam
14 is disposed on an inner peripheral side of the tooth plates
12A, 12B, 12C. The spiral springs 13 bias the cam 14 such
that the cam 14 presses the tooth plates 12A, 12B, 12C in a
radially outward direction of the tooth plates 12A, 12B, 12C.
The cam 14 is connected with a pivot 8« disposed on a side of
the operating lever 8, through a serration as explained later.

FIGS. 5A and 5B are a front view of the base plate 9 with
the spiral springs 13 as shown in FIG. 4 and a sectional view
thereof, respectively, which show a relative position of the
base plate 9 and the spiral springs 13. As shown in FIG. 4,
FIG. 5A and FIG. 5B, the base plate 9 has a generally circular
shallow dish shape having a central hole. The base plate 9 may
be formed by subjecting a disk-shaped blank having a uni-
form thickness in a thickness direction thereof to high accu-
racy pressing. The base plate 9 includes three spring accom-
modating concave portions 15 each being recessed from an
inner bottom surface of the base plate 9 so that a step is formed
therebetween. Each of the spring accommodating concave
portions 15 is located in three positions equidistantly spaced
from each other in a circumferential direction of the base plate
9. A spring support projection 16 is protrudently formed on a
substantially central portion of each of the spring accommo-
dating concave portions 15 by so-called half blanking. The
spiral spring 13 is accommodated in each of the spring
accommodating concave portions 15 in such a state that an
inner peripheral end 13a of the spiral spring 13 is engaged
with the spring support projection 16.

The base plate 9 also includes three support projections 17
for supporting the tooth plates 12A-12C. Each of the support
projections 17 is projected from the inner bottom surface of
the base plate 9 in an opposite direction of each of the spring
accommodating concave portions 15, i.e., toward a side of the
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cover plate 10. The support projection 17 is located in three
positions equidistantly spaced from each other in the circum-
ferential direction of the base plate 9 without interfering with
the spring accommodating concave portion 15. Further, the
base plate 9 includes three guide emboss portions 18 for
guiding the tooth plates 12A-12C. Each of the guide emboss
portions 18 is embossed to project from the inner bottom
surface of the base plate 9 in the same direction as that of the
support projection 17, i.e., toward the side of the cover plate
10. The guide emboss portion 18 is located in three positions
equidistantly spaced from each other in the circumferential
direction of the base plate 9 without interfering with the
support projection 17 and the spring accommodating concave
portion 15. That is, the spring accommodating concave por-
tion 15, the support projection 17 and the guide emboss
portion 18 are offset in angular phase from each other. FIGS.
6A and 6B are a front view of the recliner 5 and a sectional
view thereof, respectively, which show the base plate 9 in
which the spiral springs 13, the three tooth plates 12A-12C
and the cam 14 are accommodated. As shown in FIG. 4 to
FIG. 6B, the tooth plates 12A-12C are located in the same
manner in the circumferential direction of the base plate 9
such that the tooth plates 12A-12C are respectively partially
overlapped with the spiral springs 13 accommodated in the
spring accommodating concave portions 15. At this time, a
bearing concave portion (cutout bearing portion) 19 formed
as a bearing portion in an outer periphery of each of the tooth
plates 12A-12C is engaged with each of the support projec-
tions 17. Specifically, the support projection 17 has a gener-
ally cylindrical surface on both end portions thereof in the
circumferential direction of the base plate 9. The bearing
concave portion 19 also has a generally cylindrical surface on
both end portions thereof in a circumferential direction of
each of the tooth plates 12A-12C which is substantially con-
formed with the generally cylindrical surface of the support
projection 17 such that the bearing concave portion 19 is
engageable with the support projection 17. With the engage-
ment of the bearing concave portion 19 with the support
projection 17, each of the tooth plates 12A-12C can be piv-
otally moved about the support projection 17 as a fulcrum
such that an external tooth gear 20 formed in each of the tooth
plates 12A-12C as explained later is displaceable in a radial
direction of the base plate 9.

Each of the sector-shaped tooth plates 12A-12C has the
external tooth gear 20 and the bearing concave portion 19 on
an outer peripheral surface thereof which are formed adjacent
to each other in the circumferential direction of the tooth
plate. In addition, as shown in FIG. 4, each of the sector-
shaped tooth plates 12A, 12B, 12C has one of guide projec-
tions 21a, 215, 21c onthe surface that faces the cover plate 10.
Specifically, a first guide projection 21a is formed on the
tooth plate 12A, a second guide projection 215 is formed on
the tooth plate 12B, and a third guide projection 21¢ is formed
onthe tooth plate 21¢. The guide projections 21a, 215, 21c are
formed to project toward the cover plate 10 by so-called half
blanking.

As shown in FIG. 4 and FIG. 6 A, the cam 14 is disposed on
the inner peripheral sides of the tooth plates 12A-12C such
that the cam 14 is surrounded by the tooth plates 12A-12C. A
cam surface 23 on a drive side is formed on each of three
peaks of the cam 14, which has a predetermined profile. On
the other hand, a cam surface 22 on a driven (follower) side is
formed on an inner periphery of each of the tooth plates
12A-12C, which has a predetermined profile including a con-
cave portion. The drive-side cam surface 23 of the cam 14 is
received in the concave portion of the driven-side cam surface
22 of each of the tooth plates 12A-12C.
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As shown in FIG. 4 and FIG. 6A, the cam 14 has a central
hole and a female serration 14a on an inner peripheral surface
that defines the central hole. The female serration 14a is
meshable with a male serration 85 formed in an outer periph-
eral surface of the pivot 8a on the side of the operating lever
8 as shown in FIG. 1 and FIG. 4. The operating lever 8 is
connected to the cam 14 through meshing engagement
between the male serration 86 and the female serration 14a,
so that the operating lever 8 and the came 14 can make a
unitary rotation.

As shown in FI1G. 4, FIG. 5A and FIG. 6A, the cam 14 has
three spring bearing projections 24 on a surface of the cam 14
which faces the cover plate 10. The spring bearing projections
24 are located in three positions spaced from each other in a
circumferential direction of the central hole of the cam 14,
and formed to project toward the cover plate 10 by so-called
half-blanking. Each of the spring bearing projections 24
retains an outer peripheral end portion 135 of each of the
spiral springs 13. A spring force of each of the spiral springs
13 is exerted on the cam 14 in a clockwise direction when
viewed in FIG. 4, FIG. 5A and FIG. 6A, so that the cam 14 is
urged to press the respective tooth plates 12A-12C in a radi-
ally outward direction of the base plate 9.

As shown in FIG. 6A, each of the tooth plates 12A-12C is
disposed between the guide emboss portions 18, 18 adjacent
to each other in the circumferential direction of the base plate
9. Each of the tooth plates 12A-12C is supported on both sides
thereof by each of the guide emboss portions 18, 18. That is,
each of the tooth plates 12A-12C is supported by arcuate
guide surfaces 184, 185 on both sides of each of the guide
emboss portions 18, 18 as shown in FIG. 5A. With the pro-
vision of the guide surfaces 18a, 185, each of the tooth plates
12A-12C can be pivotally displaced. As a result, each of the
tooth plates 12A-12C is pivotally moveable about the support
projection 17 as a fulcrum, and is also guided by the guide
emboss portions 18, 18. Thus, smooth movement of the tooth
plates 12A-12C can be ensured.

The cover plate 10 as shown in FIG. 4 is formed into a
circular shallow dish shape by pressing a disk-shaped blank
having a uniform thickness in a thickness direction thereof,
similarly to the base plate 9. FIG. 7 shows the cover plate 10
when viewed from the side of the base plate 9. As shown in
FIG. 7, the cover plate 10 includes an annular bottom wall and
a cylindrical side wall connected with the bottom wall. An
internal tooth gear 25 is formed over an entire circumference
of an inner peripheral surface of the side wall. An annular
grooved portion 26 is formed in an inner bottom surface of the
bottom wall which faces the base plate 9. The annular
grooved portion 26 is recessed from the inner bottom surface
toward an opposite side of the base plate 9. The annular
grooved portion 26 is disposed on an inner peripheral side of
the internal tooth gear 25 in a concentric relation to the inter-
nal tooth gear 25.

The annular grooved portion 26 includes an inner periph-
eral wall surface and an outer peripheral wall surface having
a diameter larger than a diameter of the inner peripheral wall
surface. The inner peripheral wall surface includes a basic
inner peripheral surface 264, a first guide surface 27 having a
diameter larger than a diameter of the basic inner peripheral
surface 264, and a second guide surface 28 having a diameter
larger than a diameter of the first guide surface 27. Specifi-
cally, the first guide surface 27 projects further than the basic
inner peripheral surface 26a in a radially outward direction of
the annular grooved portion 26. The second guide surface 28
projects further than the first guide surface 27 in the radially
outward direction of the annular grooved portion 26. The
basic inner peripheral surface 264, the first guide surface 27
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and the second guide surface 28 are connected with each other
in series in a circumferential direction of the annular grooved
portion 26 through steps therebetween. That is, the inner
peripheral wall surface of the annular grooved portion 26 is
divided into the basic inner peripheral surface 26a, the first
guide surface 27 and the second guide surface 28.

On the other hand, the outer peripheral wall surface of the
annular grooved portion 26 includes a basic outer peripheral
surface 265 and a third guide surface 29 having a diameter
smaller than a diameter of the basic outer peripheral surface
26b. The third guide surface 29 projects further than the basic
outer peripheral surface 265 in a radially inward direction of
the annular grooved portion 26. The third guide surface 29 is
partially overlapped with the second guide surface 28 in the
circumferential direction of the annular grooved portion 26.
The basic outer peripheral surface 265 includes a plurality of
concave portions (cutout portions) 30 formed at intervals in
the circumferential direction of the annular grooved portion
26.

When the base plate 9 and the cover plate 10 are mated with
each other, the three tooth plates 12A-12C are arranged such
that the external tooth gears 20 of the tooth plates 12A-12C
are meshable with the internal tooth gear 25 of the cover plate
10, and the guide projections 21a-21c¢ of the tooth plates
12A-12C arereceived in the annular grooved portion 26 of the
cover plate 10.

FIG. 8 A shows the recliner 5 when viewed from the side of
the cover plate 10. FIG. 8B is a sectional view taken along line
C-C shown in FIG. 8A.

Upon assembling the recliner 5, the spiral springs 13, the
tooth plates 12A-12C and the cam 14 are accommodated in
the base plate 9, and the cover plate 10 is mated with the base
plate 9 in the axial direction. Then, in the mating state, the
cover plate 10 is connected with the base plate 9 through the
retaining ring 11 subjected to metal forming, for instance, roll
forming or curling. Thus, the base plate 9 and the cover plate
10 can be prevented from separating from each other in the
axial direction, and can be concentrically and relatively rotat-
ably connected with each other.

In the assembled state as shown in FIGS. 8A and 8B, the
cam 14 is urged by the spring force of the spiral springs 13 to
press the tooth plates 12A-12C in the radially outward direc-
tion. Inthis state, the external tooth gears 20 of the tooth plates
12A-12C are meshingly engaged with the internal tooth gear
25 of the cover plate 10 to thereby be in a lock state (lock
position). That is, each of the spiral springs 13 serve as a
biasing member that biases each of the tooth plates 12A-12C
in a lock direction in which each of the external tooth gears 20
come into meshing engagement with the internal tooth gear
25.

As described above, the diameter of the second guide sur-
face 28 of the inner peripheral wall surface of the annular
grooved portion 26 of the cover plate 10 is larger than the
diameter of the first guide surface 27 thereof. Further, the
third guide surface 29 of the outer peripheral wall surface of
the annular grooved portion 26 has a diameter larger than the
diameter of the second guide surface 28. In accordance with
such a relationship between the diameters of the first to third
guide surfaces 27-29, positions of the first to third guide
projections 21a-21¢ of the tooth plates 12A-12C in a radial
direction of the tooth plates 12A-12C are determined. Spe-
cifically, as shown in FIG. 6 A and F1G. 8A, a distance from a
center of the base plate 9 to the second guide projection 215
is larger than a distance from the center of the base plate 9 to
the first guide projection 214, and a distance from the center
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of the base plate 9 to the third guide projection 21c is larger
than the distance from the center of the base plate 9 to the
second guide projection 215.

In the state as shown in FIGS. 8 A and 8B, the first to third
guide projections 21a-21c¢ are located within the annular
grooved portion 26. The first guide projection 21a is located
close to an initial end of the first guide surface 27 in the
circumferential direction of the annular grooved portion 26
which is connected with the basic inner peripheral surface
26a. The second guide projection 215 is located close to an
initial end of the second guide surface 28 in the circumferen-
tial direction of the annular grooved portion 26 which is
connected with the first guide surface 27. The third guide
projection 21c is located close to an initial end of the third
guide surface 29 in the circumferential direction of the annu-
lar grooved portion 26 which is overlapped with the second
guide surface 28 in the circumferential direction of the annu-
lar grooved portion 26. With this arrangement of the first to
third guide projections 21a-21¢, the first to third guide pro-
jections 21a-21¢ are allowed to run upon the corresponding
first to third guide surfaces 27-29 and are released therefrom
at substantially the same timing.

Further, as seen from FIG. 4 and FIG. 8B, the spring
accommodating concave portions 15 are formed by press
working in the three positions of the base plate 9, so that bulge
portions 31 configured corresponding to the spring accom-
modating concave portions 15 are formed on a back side of
the base plate 9 which is located on an opposite side of the
cover plate 10. With the formation of the bulge portions 31, a
relatively large step is generated between an outer surface of
each of the bulge portions 31 and a general part of the back
surface of the base plate 9. The step serves for fitting the bulge
portions 31 into an irregular-shaped mount hole 32 of the
lower bracket 6 as shown in FIG. 2. In the fitted state, the
bulge portions 31 are welded to the lower bracket 6 as indi-
cated at W1 as shown in FIG. 8B, so that the base plate 9 is
fixedly connected to the lower bracket 6.

Similarly, as shown in FIG. 7, the annular grooved portion
26 including the third guide surface 29 and the basic outer
peripheral surface 265 with the concave portions 30 is formed
in the inner bottom surface of the cover plate 10 by press
working. Accordingly, as shown in FIG. 8B, a generally annu-
lar bulge portion 33 having an outer peripheral surface con-
figured corresponding to the outer peripheral wall surface of
the annular grooved portion 26 is formed on a back side (an
outer bottom surface) of the cover plate 10 which is located on
an opposite side of the base plate 9. That is, the outer periph-
eral surface of the bulge portion 33 includes concave and
convex portions corresponding to the third guide surface 29
and the basic outer peripheral surface 265 with the concave
portions 30 of the outer peripheral wall surface of the annular
grooved portion 26. With the formation of the bulge portion
33, a relatively large step is generated between an outer sur-
face of the bulge portion 33 and a general part of the back
surface (the outer bottom surface) of the cover plate 10. The
step serves for fitting the bulge portion 33 into an irregular-
shaped mount hole 34 of the upper bracket 7 as shown in FIG.
3. In the fitted state, the bulge portion 33 is welded to the
upper bracket 7 as indicated at W2 as shown in FIG. 8B, so
that the cover plate 10 is fixedly connected to the upper
bracket 7.

With the above connecting construction, it is not necessary
to provide a step for connecting the base plate 9 and the lower
bracket 6 and a step for connecting the cover plate 10 and the
upper bracket 7, respectively. In addition, it is advantageous
to prevent relative rotation of the recliner 5 and each of the
lower and upper brackets 6, 7.
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Further, the connection between the recliner 5 and each of
the lower and upper brackets 6, 7 is not particularly limited to
the above embodiment. The base plate 9 of the recliner 5 may
be connected to the upper bracket 7, and the cover plate 10 of
the recliner 5 may be connected to the lower bracket 6.

Next, an operation of the thus-constructed recliner 5 is
explained by referring to FIG. 9 to FIG. 11. FIG. 9to FIG. 11
are sectional views taken along line D-D shown in FIG. 8B.
FIG. 9 to FIG. 11 are diagrams when viewed in a direction
from the side of the base plate 9 toward the cover plate 10 in
order to focus movement of the recliner 5. In contrast, FIG. 4
to FIG. 8 are diagrams when viewed in a direction from the
side of the cover plate 10 toward the base plate 9 in order to
facilitate understanding of the internal construction of the
recliner 5.

FIG. 9 shows a condition of the recliner 5 corresponding to
the neutral position P1 of the seat back 4 as shown in FIG. 1.
In the condition shown in FIG. 9, the base plate 9 fixed to the
lower bracket 6 (see FIGS. 1-3) serves as a fixed side member,
and the cover plate 10 fixed to the upper bracket 7 (see FIGS.
1-3) serves as a moveable side member. The drive-side cam
surface 23 on each of the peaks of the cam 14 is in contact with
aportion of the driven-side cam surface 22 of each of the tooth
plates 12A-12C which is located in an advanced position
relative to the support projection 17 as the fulcrum of the
pivotal movement of each of the tooth plates 12A-12C so as to
be spaced away therefrom in the counterclockwise direction
in FIG. 9. Further, in this condition, the first to third guide
projections 21a-21c¢ of the tooth plates 12A-12C are located
within the annular grooved portion 26 of the cover plate 10,
but do not run upon the corresponding first to third guide
surfaces 27-29 of the annular grooved portion 26. The first,
second and third guide projections 21a, 215 and 21c¢ are
located to be overlapped with the basic inner peripheral sur-
face 264, the first guide surface 27 and the basic outer periph-
eral surface 265, respectively, in the circumferential direction
of'the annular grooved portion 26, and are opposed thereto in
the radial direction of the annular grooved portion 26, respec-
tively, with clearances.

Accordingly, each of the tooth plates 12A-12C is urged to
pivotally move about the support projection 17 as the fulcrum
in the radially outward direction ofthe base plate 9 by the cam
14, so that the external tooth gear 20 of each of the tooth plates
12A-12C can be brought into meshing engagement with the
internal tooth gear 25 of the cover plate 10 and thus the tooth
plates 12A-12C are in a lock state (lock position). Therefore,
the cover plate 10 formed with the internal tooth gear 25 is
restrained at the position shown in FIG. 9, that is, the cover
plate 10 is in a substantially lock state. As a result, the seat
back 4 is locked in the neutral position P1 shown in FIG. 1.

In the condition shown in FIG. 9, when the operating lever
8 shown in FIG. 1 is lifted up in the clockwise direction, the
cam 14 integrally connected with the operating lever 8 is
pivotally moved in the clockwise direction in FIG. 9. As the
cam 14 is pivotally moved, the drive-side cam surface 23
comes into contact with a portion of the driven-side cam
surface 22 of each of the tooth plates 12A-12C which is
located in an advanced position relative to the support pro-
jection 17 in the clockwise direction in FIG. 9. Therefore,
each ofthe tooth plates 12A-12C is pivotally moved about the
support projection 17 and displaced in the radially inward
direction of the base plate 9, so that the external tooth gear 20
of each of the tooth plates 12A-12C is disengaged from the
internal tooth gear 25 of the cover plate 10 and thus the tooth
plates 12A-12C are in an unlock state (unlock position). As a
result, the seat back 4 is brought into an unlock state.
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When the seat back 4 is forward or rearward inclined while
keeping the tooth plates 12A-12C in the unlock state (i.e.,
while keeping the operating lever 8 in the lift-up state), the
position (attitude) of the seat back 4 can be changed to an
optional position within the reclining range R1 between the
initial stage lock position P2 and the rearwardmost inclining
position P3 as shown in FIG. 1. Then, when the operating
lever 8 is released from the lift-up state, the seat back 4 can
instantaneously return to the lock state in the optional posi-
tion. Further, in the unlock state as described above, if nec-
essary, the seat back 4 can be forward inclined within the free
range R2 until the forwardmost inclining position P4 as a
limit of the free range R2.

FIG. 10 shows a condition of the recliner 5 corresponding
to an optional position P5 of the seat back 4 within the free
range R2 shown in FIG. 1.

As described above, when the tooth plates 12A-12C placed
in the lock state (lock position) shown in FIG. 9 which cor-
responds to the neutral position P1 shown in FIG. 1 are
brought into the unlock state (unlock position) by lifting up
the operating lever 8, the external tooth gear 20 of each of the
tooth plates 12A-12C is disengaged from the internal tooth
gear 25 ofthe cover plate 10. In this condition, when the seat
back 4 is forward inclined while keeping the tooth plates
12A-12C in the unlock state, the position of the seat back 4
can be changed within the free range R2 including the
optional position P5 as shown in FIG. 1.

Specifically, when the tooth plates 12A-12C placed in the
lock state shown in FIG. 9 is moved to the unlock state and
then the seat back 4 is forward inclined while keeping the
tooth plates 12A-12C in the unlock state, the cover plate 10 is
allowed to rotate together with the seat back 4 in the counter-
clockwise direction in FIG. 9. Since the first to third guide
surfaces 27-29 are formed so as to be shared by the inner and
outer peripheral wall surfaces of the annular grooved portion
26 of the cover plate 10, as shown in FIG. 10, the first guide
projection 214 of the tooth plate 12A, the second guide pro-
jection 215 of the tooth plate 12B and the third guide projec-
tion 21¢ ofthe tooth plate 12C are allowed to run upon the first
guide surface, the second guide surface 28 and the third guide
surface 29, respectively. In such a condition that the first,
second and third guide projections 21a, 215 and 21c¢ are
allowed to run upon the first, second and third guide surfaces
27,28 and 29, respectively, even when the operating lever 8 is
released, the tooth plates 12A-12C can be held in the unlock
state in which the external tooth gear 20 of each of the tooth
plates 12A-12C is disengaged from the internal tooth gear 25
of'the cover plate 10. This unlock state can be kept even when
the seat back 4 is in any position within the free range R2
shown in FIG. 1.

Further, since the seat back 4 is always forward inclinably
biased by the spring member (not shown) as described above,
the seat back 4 can be forward inclined until the forwardmost
inclining position P4 by releasing a restraining force applied
to the seat back 4 while being kept within the free range R2.
Thus, the seat back 4 can be held in a state overlapped with the
seat cushion 3. In this embodiment, even in such a state that
the seat back 4 is in the forwardmost inclining position P4, the
first, second and third guide projections 21a, 215 and 21¢ of
the tooth plates 12A-12C are held in the state running upon
the first, second and third guide surfaces 27, 28 and 29 of the
annular grooved portion 26 of the cover plate 10, respectively.

FIG. 11 shows a condition of the recliner 5 corresponding
to the initial stage lock position P2 of the seat back 4 as shown
in FIG. 1. When the seat back 4 is rearward inclined to
pivotally move from the optional position P5 within the free
range R2 of FIG. 1, the condition of the recliner 5 as shown in
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FIG. 10 is changed to the condition thereof as shown in FIG.
11. In the condition shown in FIG. 10, when the seat back 4 is
rearward inclined, the cover plate 10 is allowed to rotate in the
clockwise direction in FIG. 10. Therefore, relative rotation of
the first to three guide projections 21a-21¢ of the tooth plates
12A-12C and the corresponding first to third guide surfaces
27-29 of the annular grooved portion 26 of the cover plate 10
is caused while keeping the unlock state (unlock position) of
the tooth plates 12A-12C in which the first to three guide
projections 21a-21c¢ are in the state running upon the corre-
sponding first to third guide surfaces 27-29.

Subsequently, as shown in FIG. 11, at the moment at which
the first to three guide projections 21a-21¢ are moved out of
the corresponding first to third guide surfaces 27-29, the cam
14 is pivotally moved in the counterclockwise direction in
FIG. 11 by the spring force of the three spiral springs 13. The
tooth plates 12A-12C are allowed to pivotally move in the
radially outward direction of the base plate 9. The external
tooth gear 20 of each of the tooth plates 12A-12C comes into
meshing engagement with the internal tooth gear 25 of the
cover plate 10, so that the tooth plates 12A-12C are in the lock
state (lock position). As a result, the seat back 4 can be
self-locked in the initial stage lock position P2 shown in FIG.
1. Further, when the tooth plates 12A-12C locked as shown in
FIG. 11 are brought into the unlock state by lifting up the
operating lever 8, the seat back 4 can be rearward inclined
until an optional position within the reclining range R1 shown
in FIG. 1.

As explained above, in the seat reclining apparatus accord-
ing to the embodiment of the present invention, the annular
grooved portion 26 is formed in the surface of the cover plate
10 which faces the base plate 9, and the first and second guide
surfaces 27, 28 are formed on the inner peripheral wall sur-
face of the annular grooved portion 26, and the third guide
surface 29 is formed on the outer peripheral wall surface of
the annular grooved portion 26. Thus, the first to third guide
surfaces 27-29 are shared by the inner and outer peripheral
wall surfaces of the annular grooved portion 26. Specifically,
the guide projections 21a, 215 which correspond to the first
and second guide surfaces 27, 28, respectively, are formed on
an opposite side of the respective external tooth gears 20 with
respect to the support projections 17 as the fulcrums of the
pivotal movement of the tooth plates 12A, 12B, in the cir-
cumferential direction of the base plate 9. With this construc-
tion, the inner peripheral wall surface of the annular grooved
portion 26 can be used as the guide surface for restraining the
meshing engagement between the respective external tooth
gears 20 of the tooth plates 12A, 12B and the internal tooth
gear 25 of the cover plate 10.

Accordingly, the first to third guide surfaces 27-29 are
located in alignment with each other in the axial direction of
the recliner 5 without being offset from each other as dis-
closed in the seat reclining apparatus of the above conven-
tional art.

With the axially aligned arrangement of the first to third
guide surfaces 27-29, the recliner 5 can perform its function
without increasing a thickness of the cover plate 10 and a
thickness of the recliner 5. As a result, the recliner 5 can be
slimmed down with a reduced thickness and weight.

In addition, as explained by referring to FIGS. 2 and 3, the
bulge portions 31 on the back side of the base plate 9 are fitted
into the irregular-shaped mount hole 32 of the lower bracket
6, and are welded to the lower bracket 6. Further, the bulge
portion 33 on the back side of the cover plate 10 is fitted into
the irregular-shaped mount hole 34 of the upper bracket 7, and
is welded to the upper bracket 7. With this connecting con-
struction, it is not necessary to provide a step for connecting
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the base plate 9 and the lower bracket 6 and a step for con-
necting the cover plate 10 and the upper bracket 7, respec-
tively. As a result, the recliner 5 can be reduced in thickness
and size. In addition, it is advantageous to prevent relative
rotation of the recliner 5 and each of the lower and upper
brackets 6, 7. Further, it is possible to serve for enhancing a
rigidity of a seat cushion frame (not shown) or a seat back
frame (not shown) to which the lower bracket or the upper
bracket is mounted.

In the above-described embodiment, the first and second
guide surfaces 27, 28 are formed on the inner peripheral wall
surface of the annular grooved portion 26, and the third guide
surface 29 is formed on the outer peripheral wall surface of
the annular grooved portion 26. However, the present inven-
tion is not particularly limited to the embodiment. One or two
of'the first to third guide surfaces 27-29 may be formed on the
inner peripheral wall surface of the annular grooved portion
26, and the remainder thereof may be formed on the outer
peripheral wall surface of the annular grooved portion 26.

Furthermore, as shown in FIG. 9, each of the first and
second guide projections 214, 215 is formed on the opposite
side of each of the external tooth gears 20 of the correspond-
ing tooth plates 12A, 12B in the circumferential direction of
the tooth plates 12A, 12B with respect to the support projec-
tion 17 of the base plate 9 which serves as a fulcrum of the
pivotal movement of the tooth plates 12A, 12B. That is, the
support projection 17 is disposed between each of the firstand
second guide projections 21a, 215 and each of the external
tooth gears 20 of the corresponding tooth plates 12A, 12B in
the circumferential direction of the tooth plates 12A, 12B.
Further, only the third guide projection 21c¢ is formed on the
side of the external tooth gear 20 of the corresponding tooth
plate 12C with respect to the support projection 17 as a
fulcrum of the pivotal movement of the tooth plate 12C.
However, positions of the first to third guide projections 21a-
21c are not particularly limited to the embodiment, and can be
changed as long as an essential movement of each of the tooth
plates 12A-12C is ensured.

Although the invention has been described above by refer-
ence to a certain embodiment of the invention, the invention is
not limited to the embodiment described above. Modifica-
tions and variations of the embodiment described above will
occur to those skilled in the art in light of the above teachings.
The scope of the invention is defined with reference to the
following claims.

The invention claimed is:

1. A seat reclining apparatus for a vehicle seat, the vehicle
seat including a seat cushion and a seat back, the seat reclining
apparatus comprising:

a base member fixed to one of a lower bracket on a side of
the seat cushion and an upper bracket on a side of the seat
back;

a cover member fixed to the other of the lower bracket and
the upper bracket, the cover member being overlapped
with the base member and rotatable relative to the base
member;

an internal tooth gear formed in an inner periphery of the
cover member;

three tooth plates disposed between the base member and
the cover member along a circumferential direction of
the base member and the cover member, the three tooth
plates having external tooth gears which are displace-
able in a radial direction of the internal tooth gear and
meshable with the internal tooth gear, respectively;

a cam member pivotably disposed on an inner peripheral
side of the three tooth plates, the cam member serving to
displace the three tooth plates between a lock position in
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which the internal tooth gear and the external tooth gears
are meshingly engaged with each other and an unlock
position in which the internal tooth gear and the external
tooth gears are disengaged from each other;

a biasing member biasing each of the three tooth plates in

a lock direction in which the internal tooth gear and the
external tooth gears come into meshing engagement;
three guide projections formed on the three tooth plates,

respectively, the three guide projections projecting
toward the cover member;
an annular grooved portion formed in a surface of the cover
member which faces the base member in a concentric
relation to the internal tooth gear, the annular grooved
portion being recessed in an axial direction of the cover
member; and
three guide surfaces formed on the annular grooved portion
corresponding to the respective three guide projections
that project into the annular grooved portion, one or two
of the three guide surfaces being formed on an inner
peripheral wall surface of the annular grooved portion,
the remainder of the three guide surfaces being formed
on the outer peripheral wall surface of the annular
grooved portion, wherein the three guide surfaces serve
to restrain displacement of the three tooth plates toward
the lock position when the respective three guide pro-
jections are allowed to run upon the corresponding guide
surfaces.
2. The seat reclining apparatus for a vehicular seat as
claimed in claim 1, wherein the three guide surfaces are a first
guide surface formed on the inner peripheral wall surface of
the annular grooved portion, a second guide surface formed
on the inner peripheral wall surface of the annular grooved
portion, and a third guide surface formed on the outer periph-
eral wall surface of the annular grooved portion, the first and
second guide surfaces projecting in a radially outward direc-
tion of the annular grooved portion, the third guide surface
projecting in a radially inward direction of the annular
grooved portion, and
wherein the inner peripheral wall surface of the annular
grooved portion further comprises a basic inner periph-
eral surface, the first guide surface having an arcuate
shape having a diameter larger than that of the basic
inner peripheral surface, the second guide surface hav-
ing an arcuate shape having a diameter larger than that of
the first guide surface, the first guide surface and the
second guide surface being connected with each other in
series in the circumferential direction of the annular
grooved portion.
3. The seat reclining apparatus for a vehicular seat as
claimed in claim 2, wherein the outer peripheral wall surface
of'the annular grooved portion further comprises a basic outer
peripheral surface, the basic outer peripheral surface com-
prising a plurality of concave portions formed at intervals in
the circumferential direction of the annular grooved portion,
wherein the cover member comprises a bulged portion
formed on a side of the cover member which is located
an opposite side of the base member, the bulged portion
having an outer peripheral surface with concave and
convex portions corresponding to the third guide surface
and basic outer peripheral surface with the plurality of
concave portions of the annular grooved portion,

wherein the bulged portion is fitted to a mount hole formed
in the lower bracket or the upper bracket.

4. The seat reclining apparatus for a vehicular seat as
claimed in claim 1, wherein the three tooth plates are pivotally
moveable about three support projections that project from
the base member toward the cover member, respectively.
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5. The seat reclining apparatus for a vehicular seat as
claimed in claim 2, wherein the three guide projections are a
first guide projection, a second guide projection having a
distance from a center of the base member which is larger
than a distance from the center of the base member to the first
guide projection, and a third guide projection having a dis-
tance from the center of the base member which is larger than
the distance from the center of the base member to the second
guide projection.

10

16



